Manganese superoxide dismutase is induced by endoplasmic reticulum stress through IRE1-mediated nuclear factor (NF)-kappaB and AP-1 activation.
Manganese superoxide dismutase (MnSOD) is an antioxidative enzyme that scavenges superoxide radicals and is localized in the mitochondrial matrix. MnSOD is induced by a variety of stimuli through nuclear factor (NF)-kappaB and AP-1 activation. We investigated the expression of MnSOD in HeLa cells exposed to various agents interfering with endoplasmic reticulum (ER) functions. All agents caused an increase in the mRNA and protein levels of MnSOD. Although ER stress-responsive genes often are up-regulated by ATF6, IRE1 and XBP1, which are ER stress-related transcription factors/transducers, the overexpression of neither molecule affected the levels of MnSOD mRNA and protein. Furthermore, we showed that ER stress reagents induced NF-kappaB and AP-1 activation that were inhibited by a dominant-negative IRE1 mutant. We finally demonstrated that ER stress-induced MnSOD expression was reduced by the IRE1 mutant. These results suggest that the MnSOD expression is controlled by ER stress through IRE1-mediated NF-kappaB and AP-1 activation.